Evaluation of inflammatory and angiogenic factors in patients with non-alcoholic fatty liver disease.
The liver is a major target of injury in obese patients. Non-alcoholic fatty liver disease (NAFLD) is present in 60-90% of obese Americans and can range from simple steatosis to the more severe non-alcoholic steatohepatitis (NASH). The onset of a chronic inflammatory reaction marks the progression from simple steatosis to NASH and the expansion of adipose tissue is strongly associated with angiogenesis. Therefore, we determined the serum concentration of inflammatory [tumor necrosis factor alpha (TNFα) and interleukin 6 (IL6)] and angiogenic [vascular endothelial growth factor A (VEGF)] cytokines and soluble VEGF receptors 1 and 2 (sVEGFR1, sVEGFR2) in the serum of an obese population with simple steatosis and NASH compared to healthy controls. Moreover, we determined the TNFα, IL6, VEGF, VEGFR1 and VEGFR2 gene expression in the liver of these simple steatosis and NASH patients. The population consisted of 30 obese patients, which were diagnosed with simple steatosis and 32 patients with NASH and compared to 30 age-and-sex matched healthy controls. Mean serum TNFα levels were elevated in the serum of simple steatosis and NASH patients compared to healthy controls, reaching significance in NASH patients. IL6 was significantly increased in simple steatosis and NASH patients compared to the healthy controls. VEGF levels were significantly elevated in patients with simple steatosis and borderline significantly elevated in NASH patients compared to the serum levels of healthy control subjects. The concentration of sVEGFR1 was significantly increased in serum of simple steatosis and NASH patients compared to controls. sVEGFR2 concentration was not significantly different in the three groups. TNFα mRNA expression was higher in NASH patients compared to simple steatosis patients. Hepatic gene expression of VEGF, VEGFR1 and VEGFR2 were slightly decreased in NASH patients compared to simple steatosis patients. These data indicate the involvement of inflammatory (TNFα and IL6), angiogenic (VEGF) cytokines and sVEGFR1 in the pathophysiology of NAFLD.